Expression, catalytic activity, and inducibility of cytochrome P450 2E1 (CYP2E1) in the rat central nervous system.
Cytochrome P450 2E1 (CYP2E1) metabolizes several neuroactive substrates, including exogenous compounds such as anesthetics, organic solvents, and muscle relaxants as well as endogenous substrates such as arachidonic acid. CYP2E1 and its mRNA were found to be expressed in the rat hippocampus, where the enzyme was localized mainly to the microsomal fraction. Chlorzoxazone (CZN), a CYP2E1 substrate, was 6-hydroxylated in hippocampal homogenates with a K(m) of 25.5 microM and a Vmax of 0.22 pmol/mg/min. CYP2E1 was also expressed in vitro in cortical glial cultures, where CYP2E1 mRNA levels were found to be 1,000-fold lower than in rat liver. Exposure of cortical glial cultures to 25 or 100 mM ethanol for 24 h caused a fourfold and sixfold increase, respectively, in the rate of CYP2E1-dependent 6-hydroxylation of CZN. After a continuous exposure to 100 mM ethanol for 48 or 72 h, however, the hydroxylation rate was down-regulated. Chlormethiazole, a potent inhibitor of hepatic CYP2E1 transcription, inhibited the ethanol-dependent induction of CYP2E1 by 50%. In vivo, acute ethanol treatment of rats (24 h, 3 g/kg) resulted in a 1.8-fold increase in the rate of CZN 6-hydroxylation in hippocampal homogenates. It is concluded that CYP2E1 is expressed and catalytically active in the rat CNS, and that CYP2E1 can be induced by a relatively low concentration of ethanol in cortical glial cultures. It is suggested that CYP2E1 substrates may be metabolically activated in situ in the CNS.